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ALFALFA IN LIVESTOCK FEEDING PROGRAMS 
Gary T. Lane 
Department of Animal Sciences, University of Kentucky 
A magazine article entitled "Bidders Paid More For Quality at 
Wisconsin Hay Auction" caught my attention. Did they really pay more 
money for higher quality. I could not help but think of some hay sales 
which I have witnessed. One dollar per bale, large bales, small round 
bales, sixty dollars per ton, and$ 275 per ton are all some quotes I 
have heard recently in connection with hay purchases. Not much is said 
about quality. We may hear relative terms such as good, not much grass, 
cut early, not rained on or others but not much about nutrient content 
or feed value. 
Why do we purchase or produce forage? The answer is to provide a 
product for livestock which will economically produce a unit of product; 
milk, meat, work, or wool. We should be concerned about quality. Quality 
is a vague term. The ultimate measure of forage quality is how efficiently 
the animal producers product from the forage. Two factors are critical 
when considering efficiency of utilization, intake and digestibility. Some 
data reported by Jorgenson (U. of Wisconsin) indicate the relationship 
between alfalfa quality and intake and production by dairy cows (Table 1). 
1\_l_f~a l_f_~ ~~~~~D a i_r y ~at i o _ll~S 
Alfalfa is, by far, the best forage for lactating cow rations. 
provides a good balance of energy, protein, calcium, phosphorus, and 
minerals needed by the milking cow. In addition the fiber component 
beneficial in keeping milk fat test respectable. With today's lower 
prices,keeping fat test normal is more critical than ever. Alfalfa 
provides all these nutrients and bulk at a low cost and has a high 
substitution value for grain. 
It 
other 
is 
milk 
Alfalfa can be used in any milking cow ration but it is best utilized 
in early lactation and/or high producing cow rations. Grain to forage 
ratio becomes critical in high producing cows. When this ratio exceeds 
60:40 on a dry matter basis problems may begin. The incidence of off-
feed, bloat, acidosis, lower milk fat percent and other conditions usually 
increase when the grain content becomes too high or fiber is too low in the 
total ration. Any of these will drastically affect milk production, some 
more permanently than others. 
No better example of not enough fiber in the total ration exists than 
where cows are given free access to magnetic feeders. In many herds this 
has resulted in "founder", a condition which usually results in culling the 
cow. 
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The daily requirements for a 1400 pound cow producing 80 lb of 3.5% 
milk are listed in Table 2. Rations balanced to meet these requirements 
using 100% alfalfa hay, 50% alfalfa hay and 50% corn silage, or 100% corn 
silage are listed in Table 3. The grain mix to balance these three forage 
systems require a minimum of 12, 16 and 23% crude protein, respectively. 
Cost of the grain mixes, based on current feed prices, are $6. 19, $6.30, 
and $7. 13/hundred pounds, respectively. Based solely on feed replacement 
value alfalfa (ration 1) would replace $.94 worth of grain mix just due to 
difference in composition. Converting silage to a hay equivalent for 
comparison, alfalfa would be worth $56.4 more per ton than corn silage. 
Thus if corn silage is priced at $30 per ton alfalfa hay would be worth 
$85-$90 per ton just on feed replacement value. This is comparing forages 
at a high level of milk production which is where it compares most favor-
ably. Soybean meal and other concentrates are lower now than in past years 
which gives some advantage to corn silage. It is difficult to assign a 
dollar value for the bulk or fiber and extra trace elements present in 
alfalfa. 
There is little doubt that alfalfa is an excellent forage for dairy 
cows. It has its best advantage in high producing, early lactation rations. 
With high fat differentials today ($. 182/point) we must recognize the value 
of having enough fiber from some source to keep fat tests respectable. 
Alfalfa can be used in heifer and dry cow rations but to avoid wasting 
protein it must be fed in a blended or mixed feeding program. 
Alfalfa For Beef Cattle 
Alfalfa probably does not receive as much attention in beef rations 
as it does in dairy; however, it has the same nutrient advantages in beef. 
Providing nutrients in an economical form is the objective in any feeding 
program. Several research studies have resulted in positive data in 
comparing alfalfa to other sources of forage. One particular study from 
Minnesota compared corn silage and alfalfa haylage as a forage for growing-
finishing cattle. Cattle required the same feed/100 pounds of gain on 
haylage and corn silage. Average daily gain was in favor of haylage (2.47 
vs. 2.38) but the difference was not statistically significant. The big 
difference was in returns per year, $168.81 vs. $197.27 in favor of the 
haylage fed cattle. This study certainly indicated that alfalfa haylage 
was suitable feed for beef cattle and provided an economical source of 
nutrients. 
The most optimum utilization of alfalfa in beef rations is in back-
grounding of cattle. Hay offers great potential where silage handling 
equipment is not available. Alfalfa will fit beef situations where a high 
return is anticipated. Lactating cows can benefit from some alfalfa. The 
protein and mineral needs of these animals is sufficient to justify using 
alfalfa. In some situations a mixture of alfalfa and grass hay may be 
needed to meet the total fiber needs and not waste protein. 
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Alfalfa may also be beneficial when beef producers are trying to 
maximize stocking rate. When stocking rate approaches one cow per two 
acres, extra forage of good quality is needed. 
Alfalfa For.~eep 
The uniqueness of the nutrient content of alfalfa discussed earlier 
in this paper permits it to be used in sleep feeding programs in a variety 
of ways. The nutritional demands of the gestating and lactating ewe can 
easily be met by feeding alfalfa free-choice with a limited quantity of 
concentrate feed. The protein content of good quality alfalfa also 
permits it to be limit-fed (as a protein source) with lower quality forages 
such as grass hay or pasture. 
Recent research in Virginia revealed that the first cutting of alfalfa 
can be grazed by ewes and lambs with little reduction in second cutting 
yields. Alfalfa can be rotationally grazed throughout the grazing season 
if proper management is used. 
Alfalfa hay and/or pelleted alfalfa has been used successfully for a 
long time in lamb feeding. Either form tends to stimulate creep ration 
intake by lambs and subsequent ruminal development. These feeds may also 
be used in growing and finishing rations for older lambs. 
Alfalfa For Horses 
The horse is a more difficult animal to feed than ruminants because 
of its anatomical structure of the digestive system. The horse cannot 
to 1 erate 1 ow qua 1 i ty, high fiber feeds because of a re 1 ati ve ly sma 11 stomach 
and a high rate of feed passage through the system. Thus high quality 
feeds, especially forages, are essential. The cecum, located between the 
small and large intestines, serves as a fermentation vat in the horse. 
The horse industry is rapidly adopting alfalfa as a high quality 
forage. For a long time there was an unjustified prejudice against alfalfa. 
Now the highest quality alfalfa goes to the horse industry, usually for a 
premium price. Research in Texas, Washington, Delaware, and Kentucky has 
shown that l) horses prefer legume to grass hays, with alfalfa the top 
choice, 2) high quality alfalfa is preferred, 3) alfalfa should be the 
only forage fed to foals, lactating mares, pleasure horses, and stallions 
not on pasture, 4) adult horses on poor pasture do well with alfalfa 
supplementation, 5) lightly exercised adult horses relish alfalfa hay, 6) 
alfalfa can be fed as dry hay, cubes, pellets or dehydrated, and 7) alfalfa 
is an excellent source of protein, digestible energy, minerals, vitamins 
and other nutrients for the horse. 
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Hay for horses should be cut at an early or immature stage of maturity, 
be relatively free from grass and weeds, have fine stems, have no toxic 
substances or foreign material, be bright green in color and contain no 
mold, dust or rain damage. 
Summary 
Alfalfa doesn't work any miracles in the ration of livestock but as 
an old professor once told me "alfalfa will often make good managers from 
poor ones''. It certainly makes intricate balancing of a ration easier. 
Livestock relish the texture of alfalfa either as a hay or haylage. It 
competes very favorably with other feedstuffs in supplying an economical 
source of nutrients. Perhaps we cou 1 d say it is the "mi rae 1 e" feed for 
all livestock, one which we should utilize much more than we do in Kentucky. 
Table 1. Intake, digestibility and estimated milk production 1 
---~-~~------------~-----~--~-·-,. 
Standing crop Crop as-fed 
-~------- --·- ----------
DMI2 Meal Potential DMI2 Meal 
% -v,:·-----·----- DE mi 1 k % ' DE 3 ' DE BW lbs./day intake lbs./day DE sw3 lbs./day intake 
-·-~---~-~~------------~--~-~-~---·-
71.0 3.2 44.8 63.6 67.7 64 3.0 42.0 53.8 
67.0 2.7 37.4 50.7 47.8 61 2.5 35.0 42.7 
64.0 2.4 33.6 43.0 36.0 57 2 0 1 29.4 33.5 
61.0 2.0 27.7 34.2 22.5 54 1.8 25.2 27.2 
--~----·-·-------------------------~- .. ------
1 Assumed: Maintenance, 1,400-pound cow= 19.6 Meal DE/day. 
1 pound 4 percent fat milk required = .65 Meal DE. 
No body weight change at peak intake. 
2 DMI: dry mater intake. 
3 BW: body weight. 
Potentia 1 
milk 
lbs./day 
52.6 
35.5 
21.4 
11. 7 
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Table 2. Daily requirements of a 1400 lb 
dairy cow for 80 lb milk per day 
testing 3.5% fat. 
Crude protein (lb) 
Net energy (Meal) 
Calcium (lb) 
Phosphorus (lb) 
-------~-------~-
8.69 
37.96 
.29 
.20 
1978-NRC 
Table 3. Rations to provide daily requirements of a 1400 lb dairy cow 
producing 80 lb of milk testing 3.5% fat. 
Ration l Ration 2 Ration 3 
----------------- -------------- -- ----------
---~--(lb) ______ _ 
Alfalfa Hay (lb of OM) 24 12 
~~Ct!. -~ ~ l~9.~ -~ l~ _ Qf _ ~fi ~ _______ ------ ---::------ ______ l L_. _____ -- __ {B;_ -----
Corn Grain 1780 1525 1075 
Soybean Meal 180 415 825 
Dicalcium Phosphate 20 20 25 
Lime stone 20 35 
TM Salt 20 20 10 
Vitamin A * * * 
Sodium Bicarbonate 25 
Mg-K Supp l ernent _ 5 
TOTAL 2000 2000 2000 
C_<Jrnp_o_s it ion _<J_f __ Rat i c:n_ 
% Crude Protein 
% Calcium 
% Phosphorus 
NEL 
Cost ($/cwt) 
12 
.25 
.47 
.79 
6.19 
*Add 8-12 million I.U. of Vitamin A per ton. 
16 
.62 
.52 
.77 
6.30 
23.0 
1.0 
0 61 
.75 
7 0 13 
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Table 4. Daily nutrients supplied by above rations. 
Corn S i 1 age ( 1 b) 
Alfalfa (lb) 
Grain Mix (lb) 
Crude Protein (lb) 
NEL (Mea 1) 
Calcium (lb) 
Phosphorus (lb) 
Ration 1 
28.0 
29.2 
8.5 
37.9 
. 31 
. 21 
Ration 2 
34.0 
14.0 
28.7 
8.5 
37.9 
.33 
.22 
Ration 3 
68.0 
28. 1 
8.4 
37.9 
.34 
.22 
